Introduction
Molecular events that drive disc damage and low back pain (LBP) may precede clinical manifestation of disease onset and can cause detrimental long-term effects such as disability. Biomarkers serve as objective molecular indicators of pathological processes. The goal of this study is to identify systemic biochemical factors as predictors of response to treatment of LBP with epidural steroid injection (ESI). Since inflammation plays a pivotal role in LBP, this pilot study investigates the effect of ESI on systemic levels of 51 inflammatory biochemical factors (cytokines, chemokines, and growth factors) and examines the relationship between biochemical factor levels and pain or disability in patients with disc herniation (DH), or other diagnoses (Other Dx) leading to low back pain, which included spinal stenosis (SS) and degenerative disc disease (DDD).
Material and Methods
Study participants (n = 16) were recruited from a Back Pain Management practice. Pain numerical rating score (NRS), Oswestry Disability Index (ODI), and blood samples were collected pre-and at 7 to 10 days post treatment. Samples were assayed for inflammatory mediators using commercial multiplex assays. Mediator levels were compared pre-and post-treatment to investigate the potential correlations between clinical and biochemical outcomes.
Results
Our results indicate that a single ESI significantly decreased systemic SCGF-β and IL-2 levels and increased levels of MMP3. Improvement in pain in all subjects was correlated with changes in chemokines (MCP-1, MIG), hematopoietic progenitor factors (SCGF-β), and factors that participate in angiogenesis/fibrosis (HGF), nociception (SCF, IFN-a2), and inflammation (IL-6, IL-10, IL-18, TRAIL). Levels of biochemical mediators varied based on diagnosis of LBP, and changes in pain responses and systemic mediators from pre-to post treatment were dependent on the diagnosis cohort. In the DH cohort, levels of IL-17 and VEGF significantly decreased and levels of MMP-3 and MMP-9 significantly increased post treatment. In the Other Dx cohort, levels of IL-2Ra, IL-3 and SCGF-β significantly decreased post treatment. To determine if mediator changes were related to pain, correlations between change in pain scores and change in mediator levels were performed.
Conclusion
Subjects with DH demonstrated a profile signature that implicated hematopoiesis factors (SCGF-β, GM-CSF) in pain response, while subjects with Other Dx demonstrated a biomarker profile that implicated chemokines (MCP-1, MIG) and angiogenic factors (HGF, VEGF) in pain response. Our findings provide evidence that systemic biochemical factors in patients with LBP vary by diagnosis, and pain response to treatment is associated with a unique profile of biochemical responses in each diagnosis group. Future hypothesis-based studies with larger subject cohorts are warranted to confirm the findings of this pilot exploratory study.
